The olfactory sense is a particularly challenging domain for cognitive science investigations of perception, memory, and language. Although many studies show that odors often are difficult to describe verbally, little is known about the associations between olfactory percepts and the words that describe them. Quantitative models of how odor experiences are described in natural language are therefore needed to understand how odors are perceived and communicated. In this study, we develop a computational method to characterize the olfactionrelated semantic content of words in a large text corpus of internet sites in English. We introduce two new metrics: olfactory association index (OAI, how strongly a word is associated with olfaction) and olfactory specificity index (OSI, how specific a word is in its description of odors). We validate the OAI and OSI metrics using psychophysical datasets by showing that terms with high OAI have high ratings of perceived olfactory association and are used to describe highly familiar odors. In contrast, terms with high OSI have high inter-individual consistency in how they are applied to odors. Finally, we analyze Dravnieks's (1985) dataset of odor ratings in terms of OAI and OSI. This analysis reveals that terms that are used broadly (applied often but with moderate ratings) tend to be olfaction-unrelated and abstract (e.g., "heavy" or "light"; low OAI and low OSI) while descriptors that are used selectively (applied seldom but with high ratings) tend to be olfaction-related (e.g., "vanilla" or "licorice"; high OAI). Thus, OAI and OSI provide behaviorally meaningful information about olfactory language. These statistical tools are useful for future studies of olfactory perception and cognition, and might help integrate research on odor perception, neuroimaging, and corpus-based linguistic models of semantic organization.
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Introduction
Among the domains of human experience, olfaction is regarded as evocative but elusive. Olfactory perception and cognition were long considered intangible for scientific analysis, and already Plato stated that "the varieties of smell have no name" and are therefore unfit for abstract reasoning (Plato. (transl. 1925, section 67a) . The weak association between olfactory perception and language has in the past decades been observed in both linguistic and psychophysical settings. Language scholars have noted that odors often lack consistent and specific terminologies in Indo-European languages (Buck, 1949) and modern cross-cultural research suggests that olfaction plays a subordinate role in most languages (San Roque et al., 2015) . Meanwhile, experimental psychological studies have shown that it is surprisingly difficult to name common household odors without visual or verbal cues (e.g., Cain, 1979; de Wijk & Cain, 1994; Desor & Beauchamp, 1974; Engen & Pfaffman, 1960) . Whether this limited integration of odor and language is a consequence of human cortical organization (Olofsson & Gottfried, 2015a; Olofsson & Gottfried, 2015b; Olofsson, Rogalski, Harrison, Mesulam, & Gottfried, 2013; Olofsson et al., 2014) or due to a lack of an adequate olfactory vocabulary in western languages (Majid, 2015; Majid & Burenhult, 2014) is debated. Little is still known about how language terms are used to evaluate odors.
The observed limitations in olfactory language have prompted numerous attempts to structure standardized odor vocabularies and develop "primary odor descriptors" for the purpose of classifying odors
